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SPREAD MAT 

1. Field of the Invention 

5 The present invention relates to a spread mat formed by stacking a large 

number of synthetic resin filaments in loop. 

2. Discussion of the Background Art 

In the conventional technique, this type of a spread mat is formed by 
10 extruding a molten soft vinyl chloride resin through a die, and then spinning the 
molten soft vinyl chloride resin into a large number of filaments which are then 
stacked in loop (see JP-A 5-311561 (page 5, Figs. 7 and 8)). The spread mat 
thus formed is spread over the installation site of metal working machines in the 
working site in plants, gas stations, etc. The spread mat thus formed is also 
15 spread over predetermined sites at the entrance of buildings as shoe scraper. 

However, the aforementioned spread mat to be spread over the 
installation site of working machines often has lubricant or cutting oil scattered 
on the front surface thereof. When wet with lubricant or cutting oil thus 

20 scattered, the surface layer of the spread mat is rendered slippery. Also at gas 
stations, when wet with petroleum or kerosene, the spread mat is then rendered 
slippery on the front surface thereof. Further, when it rains or snows, the spread 
mat over the entrance of buildings is wet on the front surface thereof and is thus 
rendered slippery. Therefore, when men walk on these slippery spread mats, 

25 they accidentally slip and fall to get injured. 

The present invention has thus been worked out to solve the 
aforementioned p roblem. It is therefore an object of the present invention to 
provide a spread mat capable of reducing, by suppressing slippage, the risk of 
30 getting injured by falling even if a surface layer is wet with oil or water. 
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SUMMARY OF THE INVENTION 

A spread mat that is obtained by spraying and bonding crushed 
particulate material of from 15 to 80 meshes at a distribution rate of from 50 to 
150 g/m 2 through an adhesive agent onto the front surface of a spread mat 
5 formed by stacking a large number of synthetic resin filaments in loop. 

The aforementioned crushed particulate material is formed by crushing 
a hard synthetic resin material. 

10 In accordance with the present invention, crushed particulate material of 

from 15 to 80 meshes is sprayed and bonded at a distribution rate of from 50 to 
150 g/m 2 through an adhesive agent onto the front surface of a spread mat 
formed by stacking a large number of synthetic resin filaments in loop. In this 
manner, t he front s urface o f t he s pread mat can be roughened to enhance the 

15 coefficient of slip resistance thereof, making it possible to give non-slip 
properties that can reduce the risk of getting injured by falling. 

The crushed particulate material can be obtained by crushing a hard 
synthetic resin material. The crushed particulate material has a reduced weight 
20 and can be easily bonded with an adhesive agent, thereby being difficult to peel 
off the surface of the filaments. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a partial perspective view of a spread mat according to the 
25 present invention; 

Fig. 2 is an enlarged partial sectional view of the spread mat; and 

Fig. 3 is a schematic diagram illustrating a process for the production of 
30 the spread mat. 
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DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT 



The spread mat according to the present invention will be further 
described hereinafter in the attached drawings. The spread mat according to the 
present invention is spread over the installation site of metal working machines 
5 in the working site in plants, gas stations, etc. The spread mat is also spread 
over predetermined sites at the entrance of buildings as shoe scraper. 

Fig. 1 is a partial perspective view of a spread mat according to the 
present invention. Fig. 2 is an enlarged partial sectional view of the spread mat. 

10 This spread mat is formed by spinning a molten soft vinyl chloride resin into a 
large number of filaments which are then stacked in loop. The mat A shown is 
of a small diameter type comprising filaments 1 having a diameter of 0.4 mm. 
Besides this type, there are a middle diameter type comprising filaments having 
a diameter of 0.8 mm and a large diameter type comprising filaments having a 

15 diameter of 1 .2 mm. Referring to the thickness of the three types of spread mats, 
the thickness of the mat A, which is of a small diameter type, the middle 
diameter type of spread mat and the large diameter type of spread mat are 
predetermined to 1 1 mm, 12 mm and 16 mm, respectively. 

20 A crushed particulate material 3 which is a slip preventive agent is 

sprayed onto the front surface of a spread mat of any of the aforementioned three 
types with an adhesive agent 2. The adhesive agent 2 is prepared by mixing, 
e.g., a p olyester-based p lasticizer s uch asp olyvinyl c hloride-based p aste resin 
and adipic acid-based polyester, a stabilizer and a paste resin diluent. Referring 

25 to the mixing proportion of these components, the mixing proportion of the 
polyester-based plasticizer such as adipic acid-based polyester, the stabilizer and 
the paste resin diluent are from 60 to 80 parts by weight, from 2 to 3 parts by 
weight and from 10 to 20 parts by weight, respectively, based on 100 parts by 
weight of the polyvinyl chloride-based paste resin. The crushed particulate 

30 material 3 is prepared by adding a plasticizer in an amount of 30 parts by weight 
at most, based on 100 parts by weight of a hard vinyl chloride resin, mixing the 
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mixture with a stabilizer, a colorant and a filler in proper amounts, hot-kneading 
the mixture, molding the mixture into a desired shape such as column and cube, 
and then finely crushing/cutting the molded product. In this case, the use of 
recyclable materials allows not only e ffective u tilization b ut also reduction of 
5 production cost. 

The grain size of the crushed particulate material 3 differs with the 
aforementioned three types of spread mats. For the small diameter type spread 
mat A, a crushed particulate material 3 of from 40 to 80 meshes is used. For the 

10 middle diameter type of spread mat, a crushed particulate material of from 25 to 
60 meshes is used. For the large diameter type of spread mat, a crushed 
particulate material of from 15 to 35 meshes is used. The definition of the grain 
size of the crushed particulate material 3 for the small diameter type of spread 
mat A to a range of from 40 to 80 meshes means that the crushed particulate 

15 material 3 can pass through a 40-mesh sieve but cannot pass through a 80-mesh 
sieve. This can apply also to the crushed particulate material for the other types 
of spread mats. 

The distribution rate of the aforementioned crushed particulate material 
20 over the spread mat is predetermined to a range of from 50 to 150 g, particularly 
preferably 100 g per m 2 . If the rate of the crushed particulate material falls 
below 50 g per m 2 , sufficient slip preventive properties cannot be obtained. On 
the contrary, if the rate of the crushed particulate material exceeds 150 g per m 2 , 
the crushed particulate material is much wasted. 

25 

Subsequently, the raw fabric of the spread mat is sprayed with an 
adhesive agent. The crushed particulate material is then sprayed onto the front 
surface of the raw fabric of the spread mat in a predetermined rate to form the 
spread mat. The spread mat thus formed has a roughened surface and thus 
30 exhibits an enhanced coefficient of slip resistance and hence desired slip 
preventive properties. 
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A process for the production of the aforementioned spread mat will be 
described hereinafter. Fig. 3 is a schematic diagram illustrating a production 
process comprising a mat supplying zone 10, a pasting zone 20, a crushed 
particulate material spraying zone 30, a heating zone 40 and a mat winding zone 
5 50 disposed sequentially in juxtaposition. 

At the mat supplying zone 10, a feed conveyor 1 1 is disposed tilted with 
the forward end thereof positioned higher than the rear end thereof. The raw 
fabric B of spread mat wound in many turns is disposed in the vicinity of the 
base end of the feed conveyor 11. At the pasting zone 20, a paste tank 23 in 
which a molten adhesive agent 2 is reserved with stirring by a screw 22 rotated 
by a motor 21 is disposed above the feed conveyor 11. A pump 24 is provided 
integrally with the paste tank 23. To the pump 24 is connected a discharge pipe 
25 through which the adhesive agent 2 is sequentially extruded to the discharge 
side. At the forward end of the discharge pipe 25 is provided a paste ejection 
nozzle 26 through which the adhesive agent 2 is ejected downward. On one side 
of the feed conveyor 1 1 , three sets of a pair of upper and lower paste squeeze 
rollers 27, 27 are disposed in line. Under these squeeze rollers 27, 27, a paste 
collecting pan 28 for collecting the adhesive agent 2 is disposed. The paste 
collecting pan 28 is tilted with one end thereof positioned lower than the other. 
Under the opening of the lower end of the paste collecting pan 28, a paste 
receiving tank 29 for reserving the extra adhesive agent 2 is disposed. 

At the crushed particulate material spraying zone 30, a horizontal feed 
25 conveyor 3 1 is disposed. Above the horizontal feed conveyor 31, a spraying 
conveyor 32 for spraying the crushed particulate material 3 is disposed 
horizontally. Above the spraying conveyor 32 is disposed a damper 33 for 
supplying the crushed particulate material 3 onto the spraying conveyor 32 in a 
predetermined a mount a t a p redetermined r ate. Under t he c rushed p articulate 
30 material dropping side of the spraying conveyor 32 is disposed a particulate 
material receiving tank 34 for recovering the extra crushed particulate material 3 
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left unattached to the spread mat. 

At the heating zone 40, a heating conveyor 41 is disposed horizontally. 
Above the heating conveyor 41, a heating chamber 42 and a cooling chamber 43 
5 are d isposed i n s uch an a rrangement t hat t he u pper and 1 ower s urfaces o f t he 
conveying portion of the heating conveyor 41 are covered. To the heating 
chamber 42 is connected a hot air pipe 45 through which a hot gas from a gas 
burner is supplied thereinto. The heating chamber 42 has a discharge pipe 46 
provided at the base end thereof through which the waste gas is discharged to the 
10 exterior. The cooling chamber 43 has a blower 48 provided therein which 
rotates when driven by a motor 47. At the mat winding zone 50, three winding 
rollers 51 are disposed in juxtaposition. 

The raw fabric B of spread mat which has been introduced from the mat 
15 supplying zone 1 0 over the upper surface o f the feed conveyor 11 is sprayed 
with the molten adhesive agent 2 ejected from the paste ejection nozzle 26 on the 
front surface thereof at the pasting zone 20. The extra adhesive agent 2 is then 
removed by the pair of paste squeeze rollers 27, 27. The raw fabric B which has 
thus been coated with the adhesive agent 2 in a proper quantity on the front 
20 surface thereof is passed to the crushed particulate material spraying zone 30 at 
which a predetermined amount of crushed particulate material 3 is then sprayed 
onto the front surface thereof. The extra crushed particulate material 3 which 
has been left unattached to the front surface of the raw fabric B and dropped is 
then recovered by the particulate material receiving tank 34 disposed thereunder. 
25 The amount of the crushed particulate material 3 to be sprayed can be adjusted 
by changing the rotary speed of the spraying conveyor 32. 

Subsequently, the raw fabric B is passed to the heating zone 40 and then 
heated in the heating chamber 42. In this manner, the molten adhesive agent 2 is 
30 gelatinized and solidified so that the crushed particulate material 3 can be firmly 
fixed to the surface of the filaments 1 of the spread mat which is raw fabric B. 
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The raw fabric B which has thus been heated is then cooled in the cooling 
chamber 43. The raw fabric B which has been discharged is trimmed at the both 
edges thereof, and then wound as product C on the winding roller 51 in the mat 
winding zone 50. The product C is then cut into a predetermined length before 
5 use. 

Since the spread mat thus prepared has a proper amount of crushed 
particulate material 3 firmly bonded to the surface of the filaments 1 on the front 
surface thereof as shown in Fig. 2, the crushed particulate material 3 acts as a 
10 slip preventive to roughen the front surface of the spread mat. Accordingly, the 
spread mat becomes less slippery even when wet with oil or water on the front 
surface thereof, making it less likely that men can accidentally slip and fall to get 
injured. 

15 Results of experiments for examining the slip preventive effect will be 

given below. As samples there were used the aforementioned three types of 
spread mats. These samples were each measured for coefficient of slip 
resistance when dried and when wet with lubricant. The results were compared. 

20 Sample Coefficient of slip resistance 

Dry Wet (with lubricant) 
Large diameter type 0.46 0.39 

Middle diameter type 0.40 0.36 

Small diameter type 0.43 0.38 



As can be seen in these results, the large diameter type of spread mat 
exhibits a slip resistance coefficient of 0.46 and 0.39, respectively, when dried 
and when wet. The ratio of coefficient of slip resistance when wet to when dried 
is 0.84 (= 0.39/0.46), demonstrating that the coefficient of slip resistance shows 
30 a drop of about 10% even when wet with lubricant. For reference, the middle 
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diameter type of spread mat shows a slip resistance coefficient ratio of 0.90. The 
small diameter type of spread mat shows a slip resistance coefficient ratio of 
0.88. 

In the present invention, a hard vinyl chloride resin is used as crushed 
particulate material because it can be fairly bonded to the spread mat with the 
adhesive agent of the present invention. When other proper adhesives are 
selected, other materials, e.g., sand or particulate ceramic having a 
predetermined grain size may be used as crushed particulate material. 
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